The growing family of MAP kinases: regulation and specificity.
The family of MAP kinases consists of several subgroups of serine/threonine protein kinases. Together with their activating kinases, they function to regulate cellular responses to diverse extracellular signals, including osmotic stress, heat shock, proinflammatory cytokines, and mitogens. It is now clear that as in yeast, separate MAP kinase cascades exist in mammalian cells, responding selectively to different stimuli by phosphorylating cytoplasmic components and nuclear transcription factors. Down-regulation of MAP kinase pathways may occur through dephosphorylation by serine/threonine phosphatases, tyrosine phosphatases, or dual-specificity phosphatases and through feedback inhibitory mechanisms that involve the phosphorylation of upstream kinases. The functional integrity of each MAP kinase cascade is thought to be established and maintained by specific molecular interactions both between the kinases and with cytoplasmic anchors that nucleate complex formation. The recent demonstration that a series of pyridinyl-imidazole compounds can bind and inhibit certain MAP kinases suggests that other MAP kinase subgroups may also be susceptible to synthetic compounds. Drugs that selectively down-regulate MAP kinase cascades could prove to be valuable as therapeutic agents in the control of malignant disease.